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To companies engaged mainly in fulfilling contracts,
return on every resource used is vital. This article
describes a model used by a Government contractor
to ensure the best possible ROI at every level—

‘MANAGING’ ROI ON BUSINESS
CONTRACTS—THROUGH SIMULATION
by John F. Beckmann
The Dushkin Publishing Group, Inc.

to ensure the financial
stability and growth of an enter
prise, management’s concern for
attainment of desired profit objec
tives must be matched by compar
able regard for the value and scale
of scarce resources being employed
for the generation of profit. As a
result, corporate financial manage
ment must always stress the analy
sis and optimization of return on
investment (ROI) when planning,
measuring, and evaluating a com
pany’s performance.
Due to the complexity of ROI
analysis, management has been
looking increasingly towards the
development and utilization of
computer techniques, such as sim
ulation models, for assistance in
the evaluation of alternate courses
of action.
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This article discusses how a rela
tively simple computer planning
model can assist top management
in delegating responsibility for ROI
management by applying ROI cri
teria to day-to-day financial deci
sion making in a company engaged
primarily in the fulfillment of busi
ness contracts.
The model serves as a financial
tool for the evaluation of return on
investment opportunities in the
context of contract negotiation as
well as in the planning and con
trolling of contract performance.
Managing ROI

Return on investment is a meas
ure of financial yield or produc
tivity. It relates the amounts earned
(usually on an annual basis) to the

amounts invested for production of
earnings, thereby serving as a yard
stick for evaluation of alternative
investment opportunities. In order
to effectively compete for and retain
invested capital, an enterprise must
normally strive to maximize the
return on investment being offered
to its current and prospective in
vestors. For measuring overall man
agement effectiveness it is appro
priate to relate performance to the
total capital base at management’s
disposal. This includes, in addition
to stockholders’ investments and re
tained earnings, the resources made
available through long-term debt
capital. The return on total capital
employed is expressed as:

ROI =

NI + I
NW + LTD
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NI + I
“ FA + CA — CL
NI + I
= FA + NWC

= net income after
taxes
I
= interest expense
after tax-effect
(which is a cost of
capital associated
with long-term
debt)
NW = net worth, or
stockholders’
equity
LTD = long-term debt
FA = fixed assets
CA = current assets
CL = current liabilities
NWC = net working
capital.

where NI

A difficulty associated with im
plementing a company-wide goal
of attaining and surpassing ROI
objectives has been the establish
ment of effective means for dele
gating responsibility for ROI con
trol to lower levels of management
and for assigning measures of ac
countability for ROI performance.
Traditionally, ROI considerations
have been applied to financial man
agement functions such as capital
budgeting, product-line decisions,
corporate acquisition, expansion,
and venture analyses, cash man
agement, and investment policies.
However, their application to re
curring operating decisions, and to
the evaluation of operational man
agement performance (e.g., sales,
manufacturing, production control,
purchasing, invoicing, shipping) has
been less extensive. Yet the results
of each of these decisions can have
significant ROI implications.
Management concepts for apply
ing ROI criteria to recurring oper
ating decisions and for delegating
ROI management responsibilities
have been developed and success
fully implemented in the ABC
Manufacturing Company which is
primarily engaged in performing
on Federal Government contracts.
However, this approach has general
applicability to most commercial
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enterprises which are involved in
negotiating and performing under
any type of manufacturing or ser
vice contract. This includes a wide
array of non-defense/Government
contractors whose total resources
committed towards the fulfillment
of contractual obligations are sub
stantial relative to the firms’ total
investments and where the con
tractual instruments used resemble
those used for contracts with the
Federal Government.
This management approach re
volves around the use of a financial
model whose basic purpose is to
assist management in optimizing
the returns earned on individual
contracts relative to the company’s
investments necessary for execution
of those contracts. The model pro
vides the capability of studying
and testing the forecasted effects
on cash flow, net contract invest
ment, and return on net contract
investment of a wide variety of al
ternative negotiable contract terms
and conditions, and alternative op
erating and performance character
istics. Through rapid feedback of
simulated results, information is
made available promptly for use
in making decisions and in evalu
ating progress. The overall objec
tive of optimizing the return on
net contract investment on many
individual contracts is, through re
peated use of the model, enhance
ment of ROI on a company-wide
scale.
Financial analysis using the sim
ulation model has resulted in im
provements in the ROI earned on
individual contracts and also in
changes in organization-wide poli
cies and procedures. These, in turn,
improved the ROI realized on all
contracts. Equally as important, the
frequent application of the model
has caused a dissemination of
“ROI consciousness” throughout
levels of management previously
unconcerned by these concepts.

. . . this approach has
general applicability to most

commercial enterprises
involved in negotiating and

performing under any type
of manufacturing or

service contract. This

includes a wide array of
non-defense Government

contractors whose total

resources committed towards

the fulfillment of
contractual obligations are
substantial relative to the

firms' total investments and
where the contractual

instruments used resemble

those used for contracts
with the Federal Government.

The contract ROI model

The contract ROI model was
developed primarily in response to
the need, during contract negotia29

EXHIBIT I

NET CONTRACT INVESTMENT
Items Which Increase Contract Investment:
• Receivables
• Inventories
• Deferred Engineering Development
• Goods Shipped, But Not Billed
Items Which Reduce Contract Investment:
• Current Liabilities
• Unliquidated Progress Payments
• Contract Price Reserves

EXHIBIT 2

CONTRACT R.O.I. MODEL: INPUT VARIABLES
Contract Terms and Conditions:
• Contract Sell Price; Negotiated G&A Rate; Contract Fee
• Progress Payment Billing Rates*
• Progress Payment Liquidation Rates*
• Delivery and Price Schedule; Milestone Billing Dates*
• Letter Contracts: Price Definition Target Date*
• Incentive Contracts: Share Rate, Ceiling Price, Delivery Incentive and/or Penalties;
Target Cost, and Target Profit*

Performance Variables:
• Time-Phased Direct Labor (and Overhead) Incurrence*
* Time-Phased Material/Subcontract Cost Incurrence*
• Contract Schedule Changes Affecting Deliveries and Sales Billed, and/or Direct
Cost Incurrence
• Linear Direct Cost Variance (in per cent)
Administrative Variables:
• Expected G&A Rates (by fiscal year)*
• Expected Corporate Income Tax Rate*
• Cash Collection/Payment Time Lags*
• Invoicing Time Lags*

* Indicates input variable which is required by the computer program.

tions, for financial information spe
cifically related to improving ROI
potential through the negotiation
of favorable contract terms and
conditions. However, through ex
pansion of the initial design con
cept, the model has been adopted
by ABC as a financial tool during
three phases of the contractual
cycle: the negotiation, planning,
and performance phases.
During the negotiation phase,
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the model enables negotiators to
make rapid trade-off analyses re
garding the effect of various nego
tiable contract terms and condi
tions, such as profit rate, progress
payments and liquidations, mile
stone billings, cost and delivery
incentives/penalties, and ceiling
prices, and to determine their fore
casted effects on the return on in
vestment which can potentially be
realized on the contract.
During the planning phase of
the contract, the model is useful in
testing the effect on ROI and other
factors of varying certain contract
management parameters which are
controllable by financial and/or
program management. Performance
objectives based on alternate simu
lation results can then be estab
lished for each contract studied.
During the performance phase,
the model is used to compare ac

tual contract performance with the
pre-determined goals for cash flow
and ROI, and deviations from plan
ned performance are noted and
analyzed. As a result either cor
rective actions are taken or revised
objectives are established.
Fundamental to the model’s ulti
mate success was the decision,
early in the model’s development,
to limit the model’s scope to those
aspects of ROI which were mean
ingful and controllable by the levels
of management being addressed.
This decision not only simplified
the initial model design process,
but also enhanced the model’s
early payoff by encouraging ac
ceptance and utilization of the
model as a practical management
tool.
The investment element in the
model’s ROI function was limited
to the concept of “net contract in
vestment.” This can be defined as
the incremental net working capital
which must be invested by the
contractor in order to perform un
der an individual contract. It speci
fically excludes investment in fixed
assets, even if those assets are used
in performing under the contract.
Exclusion of fixed assets from the
contract ROI model was justified
on the grounds that the acquisition
of these assets had presumably
undergone previous rate of return
analyses not necessarily directly
related to an individual contract.
They were omitted also for practi
cal reasons due to the difficulty of
equitably allocating fixed asset
utilization to individual contracts.
Exhibit 1, left, lists the items in
cluded in, and their effect on, net
contract investment.
The criteria used in selecting those
items listed were that they are
partially controllable by middle
management, are affected to a de
gree by negotiated contractual
terms, and are directly assignable
to individual contracts. The last fac
tor became particularly important
when the model was expanded to
include the monitoring and updat
ing of contract projections, which
necessitated the extraction of finan
cial information from accounting
Management Adviser

records to reflect past events in the
model.
The design of the model began
with an examination of the key
financial parameters confronting
middle management decision mak
ers and their relationships to return
on contract investment. As a result,
the potential input variables were
grouped into two main categories:
contract terms and conditions, and
contract performance variables. The
former group of variables are gen
erally fixed throughout the life of
the contract, while the latter group
vary over time throughout the con
tractual period. The time units used
in the model are self-definable, but
in practice monthly increments are
commonly used to reflect conven
tional accounting periods.
Exhibit 2 on page 30 lists several
of the variables accepted as input
by the model. Multiple values can
be accepted for many of the vari
ables listed. Through iterative loops
in the program, the model is run re
peatedly for different combinations
of these variables.
Using the inputs supplied, the
model produces time-phased cash
flow and net contract investment
projections, with subsidiary infor
mation regarding the various ele
ments of contract investment. Also,
the program calculates the pro
jected return on net contract in
vestment based on the annualized
after-tax earnings of the contract
and on the average net contract
investment over the life of the con
tract. Additional useful information
is also printed which compares the
profit margins achieved by the sim
ulated contract performance with
the initial target (e.g., from con
tract proposal if applicable).
The logic used by the computer
program to produce this output
from the input variables supplied
duplicates, to a large extent, the
normal accounting steps employed
in determining historical balance
sheet and income statement infor
mation. For example, projected in
ventory clearances are calculated
by recognizing the expected gross
margin percentages on the contract
when sales are realized in accordJanuary-February, 1973

EXHIBIT 3
MODEL STRUCTURE FOR FIXED PRICE CONTRACT
WITH FORECASTED DATA ONLY AND
NO MAJOR CONTRACTORS

STEP I

CALCULATION OF INVENTORY CLEARANCE RATIO

ance with procedures normally used
in cost accounting. Also, the deter
mination of projected progress pay
ment billings and liquidations fol
lows closely the mechanisms used
for actually invoicing customers.
However, where actual accounting
procedures cannot be applied for
generating projections due to in
sufficiency of input data, a theo
retical approach is used. For exam
ple, in liquidating accounts receiv
able the model does not have ac
cess to actual cash receipts data.
It therefore constructs an accounts
receivable balance based on the
projected invoices issued and on
the input parameter defining the
average cash collection time lag.
The time lag can be based on ac
tual collection experiences for each
customer; also multiple time lags
can be introduced to study the re
sults under varying assumptions.
Exhibit 3 on pages 31-34 diagram
matically outlines the logical design
of the model as it would apply to
a firm fixed-price contract, without
major subcontractors. The com
puter program operates in three
consecutive steps designed to: (1)
calculate a gross margin ratio
for use in clearing inventory ac
counts upon contract shipments/
milestones; (2) calculate the monthby-month cash flow and net con
tract investment balances along
with supporting information con

cerning inventories, receivables,
payables, and progress payments;
and (3) calculate the net profit on
the contract, the average net con
tract investment, and the return on
net contract investment. In step
(1) the month-by-month input con
tract shipping/billing plan and the
initial direct cost expenditure plan
(adjusted by the input cost per
formance variables) are accumu
lated to determine the anticipated
contract revenue and contract di
rect cost. The anticipated direct
cost divided by the total sales rev
enue produces the inventory clear
ance ratio (the reciprocal of the
gross margin ratio) for the con
tract. The ratio is used in step (2)
to calculate the cost of sales related
to interim billings upon delivery
of contract items or attainment of
contract milestones.
During step (2) the program
performs the calculations necessary
to determine the various end-ofmonth working capital account
balances for the individual contract
being projected. Beginning with
the first month’s sales billed and
direct cost projections, adjusted by
the input schedule and cost per
formance variables, the program
calculates, based on input contract
terms and conditions and adminis
trative parameters, the appropriate
progress payment billing, progress
payment liquidation, and cost of
31

nued)

MODEL STRUCTURED PRICE CONTRACT
WITH FORECASTED DATA ON NO MAJOR SUBCONTRACTORS

CALCULATION OF MONTHLY CASH AND NET CONTRACT INVESTMENT

32
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EXHIBIT 3 (continued)
MODEL STRUCTURE FOR FIXED PRICE CONTRACT
WITH FORECASTED DATA ONLY AND
NO MAJOR SUBCONTRACTORS

STEP 3
CALCULATION OF NET PROFIT AND RETURN ON NET CONTRACT INVESTMENT

the beginning accounts payable
balance.
The end-of-the-month net con
tract investment balance is deter
mined by the formula, shown in
Figure 1 at the left below.
In addition, the net contract cash
flow is determined by subtracting
cumulative cash paid from cumu
lative cash received, where:
Cum. Cash
__
Cum. Sales
Received____________ Billed
Unliquidated
Prog. Payment
Balance
Cum. Cash
Paid

Accounts
— Receivable
Balance

Cum. Direct Cost
Incurred
Accounts Payable
Balance

sales. The month-end inventory
balance is determined by subtract
ing the cumulative cost of sales
from the cumulative direct cost
incurred.
The unliquidated progress pay
ment balance is determined by
subtracting cumulative progress
payment liquidations from cumula
tive progress payment billings. The
accounts receivable balance is de
termined by a function based on

the input cash collection time lag,
the sales billed during the current
and prior months, the net changes
in the unliquidated progress pay
ment balances during the current
and prior months, and the opening
accounts receivable balance, if any.
The accounts payable balance is
determined by a similar function
based on the input cash payment
lag, the direct cost incurred during
the current and prior months, and

FIGURE I
Net Contract
Cumulative
Investment
+ Direct Costs
Balance
Incurred

Cumulative
— Cost of
Sales

Unliquidated
Accts.
Progress Pay + Rec'ble.
ment Balance
Balance

Accts.
Payable
Balance

Inventory
Balance

FIGURE 2
Return on
Net
Contract
Investment

12
[Net Profit x (1 — Corp. Income Tax Rate)] x —
n
Sum of monthly contract investment balances

m

where:

Net
Profit
n

Cumulative
Sales Billed

Cum. Direct
Cost Incurred x

Rate) J

= number of months in life of contract

m = n
number of months required to liquidate accounts receivable
and payable balances after completion of contract
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After the cumulative net con
tract investment balance is up
dated, the program recycles through
step (2) for each of the remaining
months in the life of the contract.
When the calculations for the term
of the contract are completed, the
program continues for a few more
months until the accounts payable
and receivable balances are totally
liquidated based on the time lags
input to the program. After this
phase the program continues to
step (3) during which the return
on net contract investment for the
total contract is calculated using
the formula, shown in Figure 2, left.
Special routines are incorporated
in the model’s programing to ac
commodate contract incentive pro
visions, major subcontractors’ ac
tivities, and performance on letter
contracts prior to definition of unit
prices.
For incentive contracts it is nec
essary to input certain additional
information indicating the cost
sharing provisions and schedule in
centive/penalties incorporated in
the contract. Given the cost shar
ing ratio, contract ceiling price,
and incentives for early deliveries
and penalties for late deliveries,
the model calculates a “derived sell
price” for the incentive contract
which is based on the projected
direct cost and delivery schedules,
Management Adviser

and the appropriate performance
variables used in the run. The
model automatically establishes
price reserves or special receivables
accounts when customer billings,
based on target prices, do not coin
cide with sales realized, which are
based on the derived sell price of
the contract. These accounts are
then recognized in the determina
tion of net cash flow and net con
tract investment. The complex rela
tionships involved in the analysis
of multiple incentive contracts ef
fectively utilize the model’s capa
bilities for rapid and repeated cal
culations of alternatives.
The model contains a subrou
tine to simulate the activities of
major subcontractors. Resembling
closely the formulation of the main
program, the subcontractor routine
permits the introduction of per
formance variables and other in
puts related specifically to the sub
contractors’ portions of the con
tract. The payments to the subcon
tractor, as projected by the model,
are then automatically included in
the prime contractor’s direct costs,
but are identified separately for
progress billing when the contract
specifies a different rate for prog
ress billing of subcontractor pay
ments.
An important additional feature,
which was added to the model
after initial implementation, extends
the model’s usefulness beyond the
negotiation and initial planning
stages of a contract. Specifically,
by permitting the input of actual
historical data, the model can be
used during the contract perform
ance phase as a mechanism for
monitoring and evaluating contract
performance in relation to objec
tives and for updating the initial
plans. For example, if the model
were run in the fifth month after
contract go-ahead, the model would
accept as input data actual sub
sidiary account balances, taken
directly from the accounting sys
tem, for the first five months of the
run, and calculate simulated data
for the remaining months which
would be based both on the bal
ances at the end of the first five
January-February, 1973

months and on the projected input
data supplied in the manner prev
iously described. The historical in
put data for each of the first five
months would include the actual
sales billed, direct cost incurred,
cost of sales, unliquidated progress
payments, accounts receivable, and
accounts payable balances. The
model would calculate, using the
formulas given before, the net cash
flow and net contract investments
balances for the first five months
based on the historical data. In
this way, the output provides a
means for consistent comparison of
actual monthly contract cash flow
and net contract investment with
the objectives previously estab
lished by an earlier run at the out
set of the contract. Also the model
is capable of producing updated
plans for the remaining contract
period. The simulated ROI value
produced by the updated plan is
then based partially on historical
data and partially on projected
data.

The model contains a
subroutine to simulate the

activities of major
subcontractors. Resembling

closely the formulation

of the main program, the

Implementation of the model

subcontractor routine

The model’s implementation fol
lowed closely the phased develop
ment of the model. Management’s
exposure to the model began as
soon as the initial version was
operational. Prior to major contract
negotiation sessions, the model was
run with various combinations of
contemplated strategies. Armed
with alternative profit and ROI
data, the negotiators requested and
obtained access to the model for
making additional trade-off analy
ses as negotiations proceeded. The
necessary communications for this
application are now handled via
long-distance telephone conversa
tions between the negotiators and
the contract ROI model coordinator
with high priority turn-around time
of not less than a half hour. Illus
trations of the model’s use for nego
tiations are provided by Exhibits 4
and 5 on pages 36 and 37.
Exhibit 4 illustrates the results
of three iterations of the basic pro
gram for a range of different cost
performance levels. All variables

permits the introduction of

performance variables and
other inputs related

specifically to the
subcontractors’ portions

of the contract.
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EXHIBIT 4
CONTRACT NEGOTIATION PHASE
RETURN ON NET CONTRACT INVESTMENT FOR VARIED
PROGRESS PAYMENT BILLING/LIQUIDATION RATES

were held constant except progress
payment billing and liquidation
rates. Three different combinations
of rates were applied. The first, 80
per cent progress payment billing
rate and 80 per cent progress pay
ment liquidation rate, is the com
bination specified by the Armed
Services Procurement Regulations
(ASPR) on price-competitive con
tracts when profit is not specifically
negotiated. This alternative pro
duces the lowest ROI of the cases
tested for the contract proposal
studied.
The best ROI performance is
produced by the 80 per cent bill
ing and 72.8 per cent liquidation
rate combination which is currently
provided by ASPR for the appli
cable profit percentage range when
the profit is specifically negotiated.
In this way the contractor can prog
ress bill at the maximum rate al
lowable while liquidating sales at
a lower rate.
The third alternative tested, 70
per cent billing rate and 65.3 per
cent liquidation rate, produces re
sults in between the two other
36

cases. These relationships are not
universally applicable but are valid
only for the specific conditions of
the particular contract proposal
tested.
The simulation illustrated in Ex
hibit 5 was used to study the effect
on ROI of two proposed milestone
billing plans. The 80 per cent prog
ress payment billing and 72.8 per
cent progress payment liquidation
parameters were used for the same
contract proposal studied in Exhi
bit 4. The only difference between
the two curves shown in this exhi
bit is in the timing of the sales
billed plan. The total sell price
and margin are the same; however,
the customer proposal calls for
milestone payments beginning in
the eighth month of the contract,
whereas the contractor plan calls
for payments beginning in the third
month. The contractor plan pro
vides superior ROI potential.
Upon completion of successful
contract negotiations, the computer
model is used to test alternative
contract performance plans. Vary
ing project management and ad

ministrative options are analyzed
and evaluated for their contribu
tion to improved ROI. Exhibits 6
and 7 on pages 37 and 38 illustrate
two applications of the model dur
ing the contract planning phase.
In Exhibit 6 the effect on ROI
of various combinations of cost and
schedule are studied on a fixedprice incentive contract incorpor
ating a 15 per cent incentive share
ratio and a delivery incentive/penalty of one per cent of total cost
per monthly deviation in schedule
allowing for a 30-day grace period.
As an example, the graph indicates
the following trade-off useful in
planning contract performance: an
over-run in direct costs of not
more than 4 per cent would be
preferable to allowing a two-month
slippage in delivery schedule.
Exhibit 7 demonstrates the im
portance of rapid cash collection.
Four cases were tested, with all
contract variables held constant ex
cept the average cash collection
period, which was varied from one
quarter month to one full month.
Through repeated analyses of this
type on numerous contracts, the
advantages of a more rapid cash
turnover policy were clearly ex
pressed. As a result, it became
common practice to invoice cus
tomers for progress payments on
a weekly basis rather than monthly.
This significantly reduced the ag
gregate investment in contract in
ventory.
With the incorporation of the
historical input data capability
previously discussed, the model
was implemented for use in man
agement control over contract per
formance. For all major contracts,
curves showing contract investment
and contract cash flow analysis are
maintained for ABC’s product-line
managers and for respective pro
gram managers. In addition, up
dated plans are executed when they
become necessary due to significant
changes in the assumptions incor
porated in the original plans. In
those cases, it is customary to main
tain the performance curves both
for the original objectives and for
the updated plans.
Management Adviser

Several refinements and expan
sions in the concepts and tech
niques used in the design and ap
plication of the model have been
considered, some of which are con
templated for future implementa
tion. One conceptual shortcoming
in the model’s method of calculat
ing average net contract investment
is the failure to give recognition to
the time-related cost of funding the
incremental investment in working
capital required by the contract
under consideration. Due to this
omission, proper recognition is not
given to the “time value of money”
in computing the return on net
contract investment. For example,
two contracts with the same net
profits and average net contract in
vestments will yield, based on the
model’s present formulas, the same
ROI values even though the timephased distribution of the working
capital requirements might be en
tirely different in the two cases. In
reality, the time-related cost of
funding a heavy working capital
investment early in the life of a
contract is greater than the cost for
the corresponding requirement later
on in a contract, even though the
average contract investment hap
pens to be equal on both contracts.
In order to incorporate this concept
in the ROI calculation in the
model, it would be necessary to
discount the monthly net contract
investment balances using a rate
of discount which reflects the com
pany’s cost of capital for short-term
financing. Using the discounted
present value of the net contract
investment balance, in place of the
simple monthly average, would
restate the ROI on a basis which
consistently includes the time-ori
ented cost of funding the working
capital investment. Given the ap
propriate rate of discount as input,
the computer model could be re
programed to handle the required
calculations automatically.
Another area for possible im
provement of the model would be
the introduction of probabilistic
factors to quantify the relative risks
associated with various alternatives.
The inclusion of performance variJanuary-February, 1973

EXHIBIT 5
CONTRACT NEGOTIATION PHASE
RETURN ON NET CONTRACT INVESTMENT
CONTRACTOR PROPOSED SALES BILLED PLAN
VS CUSTOMER PROPOSED SALES BILLED PLAN

EXHIBIT 6
CONTRACT PLANNING PHASE

RETURN ON NET CONTRACT INVESTMENT
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EXHIBIT 7
CONTRACT PLANNING PHASE
RETURN ON NET CONTRACT INVESTMENT

element of working capital could
be obtained. These forecasts would
be useful in budgeting and over
head rate development, in cash
flow analyses, and in profit plan
ning. An integrated approach would
not only reduce much of the cleri
cal burden now required by these
independent exercises, but, more
significantly, would enhance the
consistency and substance of finan
cial projections and control mech
anisms employed throughout the
organization.
Conclusion

ables in the model’s input and the
current practice of generating out
put values for a range of perform
ance variables are, to a degree,
responsive to the uncertainty in
herent in contract negotiation and
performance. However, the current
methods require that each user, in
examining the output of the model,
apply his own subjective opin
ion regarding the likelihood of oc
currence for each alternative. This
hinders consistent decision making
in that each user exercises his
judgment independently of other
users and of the judgments which
accompanied the input data. The
inclusion of probabilities in the
model’s calculations would specify
the risk assumptions to be applied
and would tend to simplify the
interpretation of the model’s out
put. One possible approach would
be to assign compound probability
values to each alternate cost and
schedule projection which would
be used by the model to construct
a probabilistic composite projection
for each contract based on the ex
pected values of each of the alter
natives tested. These input com
pound probability values would as
sume the likelihood that the con
38

tractor would win the negotiation
under the proposed conditions, and
the conditional probability that,
given the award of the contract,
the projected contract performance
will in fact be achieved. When the
model is run subsequent to con
tract negotiation, the conditional
nature of the probability is natur
ally eliminated. Although this tech
nique would unify the model’s
output into one projection based
on a specified probability designa
tion, it would rely totally on the
experience and judgment of those
responsible for data input.
Numerous possibilities exist for
widening the scope of the model.
For example, the model’s present
design which accommodates only
fixed-price and fixed-price incen
tive contracts could, through rela
tively minor modifications in the
program’s equations, be expanded
to apply to cost-type contracts as
well. A more challenging and po
tentially rewarding area for model
expansion is that of integrating it
with higher-level, corporate-wide
planning models. By consolidating
the simulations run for individual
contracts, aggregate forecasts of
sales billed, cost incurred, and each

The development and imple
mentation of the contract ROI
model demonstrates an effective
application of computerized finan
cial modeling techniques in assist
ing middle management in recur
ring and operations-oriented deci
sion making. The model’s value is
clearly realized in assisting contract
negotiators to recognize and obtain
favorable contract terms and con
ditions, in assisting program man
agers to plan and manage their
programs for maximum ROI, and
in assisting product line managers
to respond to their delegated re
sponsibility for ROI management.
The introduction of the modeling
technique also served as an effec
tive vehicle for management educa
tion and training. Groups from man
agement, heretofore unconcerned
with ROI concepts in meeting their
day-to-day responsibilities, were di
rectly confronted with the impor
tance of investment management
as it relates to normal operating
decisions which come under their
control. The model’s success in this
regard is largely a result of the
approach taken throughout its de
velopment and implementation—
i.e., addressing and involving a
wide spectrum of management in
the development, application, and
understanding of the modeling ap
proach. By avoiding the “ivory
tower,” analytical staff approach,
top management was ably assisted
in disseminating its policies and
objectives throughout the organi
zation.
Management Adviser

